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Experimental 

Crystal data 

(C 6 H 16 N) [Sn(C 5 H 3 N 2 0 2 )Cl 4 ] 

M, = 485.78 

Triclinic, PI 

a = 7.4497 (2) A 

b = 9.9752 (3) A 

c = 12.3728 (4) A 

a = 86.491 (2)° 

P = 80.125 (3)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
T mi „ = 0.538, 7/ mM = 0.632 

Refinement 

R[F 2 > 2a(F 2 )] = 0.022 

wR(F 2 ) = 0.052 

S = 1.02 

4094 reflections 

194 parameters 



y = 83.817 (2)° 
V = 899.70 (5) A 3 
Z = 2 

Mo Ka radiation 
li = 2.02 mtrT 1 
T = 100 K 

0.35 x 0.30 x 0.25 mm 



15321 measured reflections 
4094 independent reflections 
3800 reflections with 1 > 2a(l) 
R in , = 0.030 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.35 e A~ 3 

AAmn = -0-65 e A~ 3 



The Sn atom in the title ammonium stannate, (Et 3 NH)- j a (j|e 1 

[Sn(C 5 H 3 N 2 0 2 )Cl4], is chelated by an pyrazine-2-carboxylate Hydrogen-bond geometry (A, °). 

lieand and exists in a cw-SnCLNO octahedral geometry. The 

,. , , , _ T | | _ T , , D-H - A D-H H - A D- ■ A D-H - A 

cation and the anion are linked by an N— H- ■ -N hydrogen 

bond. N3-H1-N2 0.91 (3) 2.10 (3) 2.999 (2) 167 (2) 



Related literature 

For triethylammonium tetrachlorido(pyridine-2-carboxyl- 
ato)stannate(IV), see: Najafl et al. (2011). 




Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Shahid Beheshti University and the University of 
Malaya for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QK2007). 
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Triethylammonium tetrachloridoCpyrazine-l-carboxylato-zc 2 N^,< 



O)stannate(IV) 



E. Najafi, M. M. Amini and S. W. Ng 
Comment 

We have recently reported the crystal structure of triethylammonium tetrachlorido(pyridine-2-carboxylato)stannate, which 

was synthesized by the reaction of triethylammonium pyridine-2-carboxylate and stannic chloride. The Sn IV atom in the 
anion is A^O-chelated by the pyridine-2-carboxylate in a c/s-SnC^NO octahedral geometry (Najafi et ah, 2011). In our 
previous studies, we have reacted aromatic carboxylic acid with stannic chloride, with/without a proton-abstraction agent. 
In the present study, replacing pyrdine-2-carboxylic acid by pyrazine-2-carboxylic acid affords a similar salt, (Et3NH) + 

[SnCl4(C5H3N202)] (Scheme I, Fig. 1). The tin atom in the stannate is chelated by the pyrazine-2-carboxylate group in a 
cw-SnC^NO octahedral geometry. The cation forms an N-H - N hydrogen bond with the anion. Of the four Sn-Cl bonds, 
the ones that are trans to the Sn-O/Sn-N bonds are somewhat shorter than the other two. No CI— CI interactions are present. 



The reaction was carried out under a nitrogen atmosphere. Pyrazine-2-carboxylic acid (1.0 mmol, 0.12 g) and the triethyl- 
amine (1.0 mmol, 0.10 g) were dissolved in dry methanol (20 ml). Stannic chloride (1.0 mmol, 0.35 g) was added to the 
mixture and stirred for 12 h. Suitable crystals were obtained by slow evaporation of the solvent. 



Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.98 A) and were included in the refinement 
in the riding model approximation, with (7(H) set to 1.2 to 1.5 (7(C). The ammonium H-atom was located in a difference 
Fourier map, and was freely refined. 



Experimental 



Refinement 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of (Et 3 NH) + [SnCL^E^C^)]" at the 70% 
probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The hydrogen 
bond is denoted by a dashed bond. 
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Triethylammonium tetrachlorido(pyrazine-2-carboxylato-K N ,0)stannate(IV) 



Crystal data 

(C 6 H 16 N)[Sn(C 5 H 3 N 2 0 2 )Cl4] 
M r = 485.78 

Triclinic, PI 
Hall symbol: -P 1 
a = 7.4497 (2) A 
6 = 9.9752 (3) A 
c = 12.3728 (4) A 
a = 86.491 (2)° 
(3 = 80.125 (3)° 
y= 83.817 (2)° 

V= 899.70 (5) A 3 



2 = 2 

F(000) = 480 

D x = 1.793 MgnT 3 

Mo ifa radiation, X = 0.71073 A 

Cell parameters from 10335 reflections 

9 = 2.6-29.2° 

\i = 2.02 mm 1 
T = 100 K 

Irregular block, colorless 
0.35 x 0.30 x 0.25 mm 



Data collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 

Radiation source: SuperNova (Mo) X-ray Source 

Mirror 

Detector resolution: 10.4041 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
J min = 0.538, T max = 0.632 
15321 measured reflections 



4094 independent reflections 

3800 reflections with / > 2a(7) 
ic int = 0.030 

^max = 27.5°, 0 m j n — 2.6° 

h = -9^9 

k=-n->n 
;=-i5— »i6 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )] = 0.022 

wR(F 2 ) = 0.052 

S= 1.02 

4094 reflections 
194 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.0257P) 2 + 0.2896P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.35 e A~ 3 
Ap m i„ = -0.65 e A~ 3 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Nl 
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N2 
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N3 
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A A1 "5 A { A\ 

0.0134 (4) 


C2 


0.5317 (3) 


0.18609 (19) 


0.51747 (16) 
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Atomic displacement parameters (A ) 

v n tfl ^33 V U jjU jjll 
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CZ — JN 1 — onl 


111.53 (13) 


ppi po lion 

Cy — Co — HoB 


1 nn 1 
109.2 


r^i mi z" 1 /i 
C3 — JNZ — C4 


11/-; C£ /"1 o\ 

llo.3o (lo) 


rro a p o uoD 
HoA — Co — Hor> 


1 n~7 n 
10/. 9 


Z" 1 ^ Ml Z" 1 Q 

Co — JN3 — Co 


1 1 n c 1 f \ c\ 
11U.31 (13) 


p o pn i m a 

Co — cy — hiyA 


1 nn c 
109.5 


P/" X TQ pirt 

Co — JN 3 — C 1 U 


11/1 in c\ c\ 
114. ZU (13) 


p q pn 1 1 n d 

Co — cy — hiyb 


1 nn c 
109.5 


r^Q mi nn 
Co — JN 3 — C 1 U 


111 cn /1 £\ 
111.3y (lo) 


i m * pn i mo 

HyA — cy — hiyB 


1 nn c 
109.5 


p/" \T1 I I 1 

Co — JN 3 — hi 1 


1 no c /i c\ 
lUo.3 (13) 


p o pn 1 1 n p 

Co — cy — hiyc 


1 nn c 
109.5 


PQ Ml O 1 

Co — JN 3 — hi 1 


1 no o f \ c\ 
lUo.o (13) 


rrn a pn urn/" 1 

HyA — cy — hiyc 


1 nn c 
109.5 


Pin mi 1 1 1 
C 1 U — JN 3 — hi 1 


1 m o ( 1 c\ 
1UZ.0 (13) 


ufiD pn 1 1 n / ■ 

nyi3 — cy — hiyc 


1 nn c 
109.5 


Z" 1 1 Z~i1 

UZ — CI — Ul 


oi / 1 n\ 

iz4.oi (iy) 


xti pin p 1 1 
JN 3 — C 1 U — C 1 1 


11"} An /i/:\ 
113.4/ (10) 


p~> PI PI 

UZ — CI — CZ 


1 1 n £.1 /1 *7\ 
liy.o3 (1 /) 


xti pin m n a 
JN 3 — C 1 U — rl 1 UA 


1 no n 
106.9 


p 1 pi PI 

Ul — CI — CZ 


1 1 C C/i /1 

113.30 (lo) 


pi i pin mnA 
Cll — C1U — H1UA 


1 no n 
106.9 


Ml pi pi 

JN 1 — CZ — C3 


1 in c c / 1 o\ 
1ZU.33 (lo) 


xti pin m nr> 
JN3 — C1U — HlUB 


1 no n 
106.9 


Ml PO PI 

JN 1 — CZ — C 1 


1 1 /- CO /"1 *7\ 

llo.3o (1 /) 


pi i pm m no 
Cll — C1U — H1UB 


1 no n 
106.9 


PT P"> P 1 

C3 — CZ — C 1 


1 OO O *7 /I "7\ 

IZZ.o / (1 /) 


HI n A p| A TT1 (XT) 

W 1 UA — C 1 U — hi 1 UB 


107.7 


M1 pi po 

JNZ — C3 — CZ 


111 n*7 ( 1 o\ 

izi.y / (lo) 


Pin P11 miA 
C1U — Cll — HI 1A 


1 nn c 
109.5 


M? hH A 

IN Z. V J 11.; /A 


1 1 Q 0 


C 1 0 C 1 1 H 1 1 R 

V 1 U V 1 1 1 1 1 1 L_> 


1 09 S 

1 U7.J 


C2 — C3 — H3A 


119.0 


H11A — Cll — HUB 


109.5 


N2 — C4 — C5 


122.67 (19) 


CIO — Cll — H11C 


109.5 


N2 — C4 — H4A 


118.7 


HUA — Cll — H11C 


109.5 


C5 — C4 — H4A 


118.7 


HUB — Cll — H11C 


109.5 


Nl — C5 — C4 


119.72 (18) 






XT 1 C-.1 p, 1 pi 

JN 1 — onl — Ul — CI 


£. *7n /l T\ 

— 0. /U (13) 


p c XTI ( '~> Pi 

C3 — JN 1 — CZ — CI 


1 *70 nn ( 1 c\ 
1 /o.Uy (lo) 


pi O C„1 ( \ 1 pi 

ClZ — onl — U 1 — C 1 


1/^nni /ii\ 
loy.Ul (13) 


C 1 Ml PI Pi 

onl — JN 1 — CZ — CI 


-7.6 (2) 


pi i p., 1 p,i pi 
Cll — onl — Ul — CI 


1/1 1 /"3\ 

-14.2 (3) 


p-> pi PI XT1 

UZ — CI — CZ — JN 1 


1 hc nc /■ 1 o\ 
— 1 /0.y3 (lo) 


PI Q 1 P, 1 PI 

C13 — onl — Ul — CI 


nc £c /1 1\ 
-y3.o3 (13) 


( \ i pi n m i 
Ul — CI — CZ — JN 1 


2.4 (3) 


P1 a c-. 1 r\ 1 pi 
C14 — onl — U 1 — C 1 


HC *70 / 1 1\ 

/o. /o (13) 


p-> pi pi pi 
UZ — CI — CZ — C3 


2.6 (3) 


r\i c 1 xti pc 
Ul — onl — JN 1 — Cj 


1 *70 n*7 ( 1 o\ 

-i /o.y / (lo) 


( \ i p 1 pi pi 
Ul — CI — CZ — C3 


1 *70 n*7 ( 1 o\ 
— 1 /O.U/ (lo) 


pi T c 1 XT1 PC 

ClZ — onl — JN 1 — Cj 


loZ.o3 (14) 


p A XT'") pQ p-> 

C4 — JN Z — C3 — CZ 


2.5 (3) 


Pi i 1 XT 1 PC 

Cll — onl — JN 1 — Cj 


-U.41 (1 /) 


XT1 PI pq XTI 

JN 1 — CZ — C3 — JNZ 


1 1 (1\ 

-1.1 (3) 


pi ■J n,, i m 1 PC 

C13 — onl — JN 1 — Cj 


m nc { 1 *7\ 

-yz.u3 (1 /) 


p 1 PI PI XTI 

C 1 — CZ — C3 — JNZ 


1 *7n in /1 o\ 
1 /y.3y (lo) 


pi a c 1 1 XT 1 PC 

C14 — Snl — N 1 — C5 


m i c / 1 "7\ 

92.25 (17) 


PT XT"1 P /I PC 

C3 — N 2 — C4 — C5 


1 C 

-1.5 (3) 


Ol— Snl— Nl— C2 


7.47 (12) 


C2— Nl— C5— C4 


2.4 (3) 


C12— Snl— Nl— C2 


-10.7(3) 


Snl— Nl— C5— C4 


-170.79 (14) 


Cll— Snl— Nl— C2 


-173.97 (12) 


N2— C4— C5— Nl 


-1.0 (3) 


C13— Snl— Nl— C2 


94.39 (13) 


C8— N3— C6— C7 


-174.78 (16) 


C14— Snl— Nl— C2 


-81.31 (12) 


CIO— N3— C6— C7 


58.4 (2) 
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Snl— Ol— Cl— 02 
Snl— Ol— CI— C2 
C5— Nl— C2— C3 
Snl— Nl— C2— C3 



-175.82(15) 
4.8 (2) 
-1.4 (3) 
172.92(15) 



C6— N3— C8— C9 
CIO— N3— C8— C9 
C6— N3— CIO— Cll 
C8— N3— CIO— Cll 



79.8 (2) 
-151.96(17) 
56.1 (2) 
-70.1 (2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N3— H1-N2 0.91 (3) 2.10 (3) 2.999 (2) 167 (2) 
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